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Data, Meaning, Reasoning – and Agentic AI 
Why the distinctions among logical data models, semantic 
models, and ontologies now determine whether AI delivers 

Executive Summary: Three terms - logical data model, semantic 
model, and ontology - are increasingly used interchangeably in 
enterprise technology conversations. They are not the same thing, 
and the distinctions among them have become materially 
consequential because both agentic AI and AI-assisted coding now 
expose, with unusual clarity, exactly what each layer does and does 
not provide. 

Each layer answers a different question. A logical data model establishes the data-
oriented business rules. A semantic model establishes what those rules mean to the 
business. An ontology establishes what the business domain consists of and how it 
behaves, formally enough that software can reason about it. 

Agentic AI fails at scale when agents traverse systems that are structurally sound but 
semantically inconsistent. AI-assisted coding fails at scale when generated code is 
syntactically excellent but semantically drifting. Both failures share one cause: the AI 
amplifies whatever analytical foundation it is given. Where rigor exists, AI compounds 
productivity. Where it does not, AI compounds confusion. 

The platform decision and the AI tooling decision are both downstream of the 
analytical discipline decision. Inteq's MoDA/Framework® places logical data modeling 
at the center of how organizations define, design, and govern their systems - the 
foundation on which scalable agentic AI and reliable AI-assisted development now 
depend. 

The Terms Are Being Conflated at Exactly the Wrong Moment 
Three terms – logical data model, semantic model, and ontology are increasingly used 
interchangeably in enterprise technology conversations. The conflation is 
understandable. All three describe structured representations of a business domain. All 
three are invoked, often by the same vendor, in the same pitch deck. All three are being 
repositioned as foundational to agentic AI and AI-assisted software development. 

They are not the same thing. They sit at different points on the same continuum, and 
the distinctions among them are becoming materially consequential because both 
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agentic AI and AI-assisted coding are now exposing, with unusual clarity, exactly what 
each layer does and does not provide. 

For senior leaders making investment decisions in this space, getting the distinctions 
right is not a vocabulary exercise. It is the difference between AI investments that 
compound and AI investments that stall. 

Three Layers, Three Different Questions 
The cleanest way to hold the distinction is to recognize that each layer answers a 
different question about the business. 

A logical data model answers the question – what are my data-oriented business rules 
and how they are structured? It specifies entities, attributes, relationships with 
cardinality and optionality, and the integrity constraints that keep the data coherent and 
entity states and permissible transitions. 

A logical data model is independent of any database technology or physical 
implementation. Its formalism - entity-relationship modeling, relational theory, 
normalization - is mature, stable, and well-understood. A well-executed logical data 
model is unambiguous about the enterprise’s data-oriented business rules. 

A semantic model answers what do these data-oriented business rules mean in the 
content of my organization? It specifies business definitions, canonical terminology, 
taxonomies, controlled vocabularies, and the reconciliation of meaning across domains.  

When sales, finance, and support each use the word “customer” to denote subtly 
different things, the semantic model is where that inconsistency is surfaced and 
resolved. A semantic model addresses the question that logical modeling alone cannot: 
two organizations can have structurally identical logical data models for “customer” and 
mean materially different things by the term. 

An ontology answers what exists in the business domain and how it behaves, in a form 
that software can reason against. It specifies classes and subclasses, properties with 
formal constraints, relationships with defined semantics, axioms, and inference rules. Its 
distinctive capability is inference - a reasoner (e.g., an AI agent in connection with an 
LLM) operating on an ontology can derive facts not explicitly stated.  

For example, if the ontology defines that any customer holding a B2B contract is a 
commercial customer, and the data asserts that Acme Corp holds a B2B contract, the 
ontology yields that Acme is a commercial customer without anyone asserting it directly. 

Each layer subsumes capabilities of the one before it and adds something the prior 
layer cannot express. The logical data model establishes the data-oriented business 
rules. The semantic model establishes what these data-oriented business rules mean to 
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the business. The ontology establishes what the business’s domain consists of and how 
it behaves, formally enough that software can reason about it. 

 

Why Agentic AI Exposes the Differences 
These distinctions have existed for decades and have mattered to data architects and 
knowledge engineers throughout that time. What has changed is that agentic AI now 
depends on them in a way previous technologies did not. 

Traditional applications were written by humans who held the semantic reconciliation in 
their heads. A developer building an order management system understood what 
“order” meant in that context, coded accordingly, and handled the edge cases through 
explicit logic. If the CRM’s definition of customer diverged from the ERP’s, the developer 
wrote the translation code. 



www.inteqgroup.com 
James Proctor 
Inteq Thought Leadership Series 

 

James Proctor | The Inteq Group | inteqgroup.com | Page 4 of 6 

Agentic AI does not work that way. An agent traversing multiple systems to complete a 
business process inherits whatever semantic consistency or inconsistency exists across 
those systems. It does not pause to reconcile. It acts on what it finds.  

When the underlying representations are structurally sound but semantically 
inconsistent, the agent behaves inconsistently. When the semantic model exists but is 
not machine-actionable, the agent interprets ambiguity through the probabilistic lens of 
the underlying language model - which is to say, it guesses, confidently, and differently 
each time. 

This is why the ontology layer matters for agentic AI in a way it rarely did for prior 
technology cycles. It is the layer at which business meaning becomes formal enough for 
an agent to reason against without interpretation. And it is why enterprises with rigorous 
logical data modeling practices are scaling agentic AI, while enterprises with superior 
platforms but weaker analytical foundations are stalling. The foundation does the work 
the platform cannot. 

Why AI-Assisted Coding Exposes the Same Problem Differently 
AI-assisted coding, whether through generalist assistants, specialized agents, or full 
software development lifecycle tools, has made the same problem visible from the 
opposite direction. 

When a development team uses AI to accelerate software construction, the AI’s output 
is bounded by what it understands about the business. If the team provides clear logical 
data models, the AI produces code that respects entity relationships and integrity 
constraints. If the team provides semantic clarity about business terminology, the AI 
produces code that uses consistent naming and handles the concepts correctly. If 
neither exists, the AI produces code that looks plausible and reads well but encodes 
whatever assumptions it inferred from context and training data. 

The result, at scale, is a codebase that is syntactically excellent and semantically 
drifting. Different modules assume different definitions of customer, order, or claim. The 
drift is invisible to the code review process because each individual piece looks correct. 
It becomes visible only in production, when the compounded inconsistencies produce 
outcomes the business cannot explain. 

This is the same underlying phenomenon that causes agentic AI to fail at scale, 
surfaced through a different channel. In both cases, the AI amplifies whatever analytical 
rigor the enterprise has committed to. Where rigor exists, AI compounds productivity. 
Where it does not, AI compounds confusion. 

Getting the Models Right Is an Analytical Discipline Problem 
The instinct in most organizations, when they recognize these issues, is to buy a 
product. An ontology platform. A knowledge graph. A semantic layer for the data lake. 
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These are reasonable technology choices, but they are containers for an answer the 
business has not yet produced. The answer is produced by analytical discipline -  
specifically, by the sustained practice of rigorous logical data modeling, carried forward 
into semantic reconciliation, and ultimately formalized into an ontology the enterprise 
can defend. 

The sequence matters. A semantic model built on a weak logical data model inherits 
every structural ambiguity as a definitional ambiguity. An ontology built on a weak 
semantic model inherits every definitional ambiguity as a reasoning defect. Skipping the 
foundation does not accelerate the journey; it guarantees that the enterprise ends up 
with a formally expressed version of its pre-existing confusion - now queryable by 
agents and generatable as code at scale. 

This is the investment thesis most enterprises are not yet internalizing. The agentic AI 
platform decision and the AI-assisted coding tooling decision are both downstream of 
the analytical discipline decision. Platforms and tools are replaceable. Foundations 
are not. 

Inteq-in-the-Loop (IITL) 
At Inteq, our body of knowledge, developed across decades of consulting 
engagements, professional training, and published thought leadership, has consistently 
treated logical data modeling as the foundational analytical discipline for enterprise 
systems. The MoDA/Framework® and method places that discipline at the center of how 
organizations define, design, and govern the systems that run their operations. 

That positioning has been correct across every technology cycle we have worked 
through. It was correct when systems were human-operated, when they were 
automated by traditional rules engines, when they were reshaped by RPA, and when 
they were rebuilt on cloud-native architectures. It is more correct, not less, now that 
those systems are increasingly operated by agentic AI and increasingly built with AI-
assisted coding tools. 

The reason is straightforward. Both technologies amplify whatever analytical foundation 
they are given. Rigorous logical data modeling produces the structural precision agents 
and coding assistants need to behave consistently. Disciplined semantic modeling 
produces the meaning they need to behave correctly. Well-constructed ontologies 
produce the formal reasoning ground they need to behave predictably at scale. 

The Strategic Implication 
For senior leaders, the practical implication is worth stating directly. The distinction 
among logical data models, semantic models, and ontologies is no longer a concern for 
data architects alone. It is now a strategic concern for anyone responsible for enterprise 
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AI outcomes because the gap between these three layers is precisely where AI 
investments either compound or collapse. 

Organizations that treat the distinctions seriously, invest in the analytical discipline that 
produces each layer, and sequence their AI investments to build on that foundation will 
see agentic systems that scale and AI-assisted development that delivers measurable 
velocity.  

Organizations that treat the distinctions as terminology and buy their way past the 
analytical work will produce impressive demonstrations, a series of promising pilots, and 
eventually a scaling wall they cannot rationalize. 

The terms are not interchangeable. Neither are the outcomes they produce. 
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